A procedure has been developed which eliminates the commonly observed inactivation of the DNA binding activity of the lac repressor during purification. The operator binding activity of the repressor obtained by this method is 100 ±10%. The repressor can be stored frozen indefinitely without losing its affinity for DNA.
INTRODUCTION
The lac repressor-operator interaction is one of the primary model systems currently used to study DNA-protein interactions and the regulation of gene expression at the transcriptional level. A major difficulty limiting progress in this field has been inactivation of the DNA binding activity of the repressor protein on isolation by currently published methods (1) (2) (3) (4) . At best, only half of the material appeared to actively bind bacteriophage DNA containing the lac operator (4) . This fact, which was generally recognized but not advertised, clearly complicated the interpretation of many experiments designed to determine the molecular basis of the repressor-operator interaction, and may also explain some of the difficulties experienced with crystallization of repressor. In this communication, we report a method which over a two-year period has routinely yielded fully active lac repressor protein, in which a one-to-one binding stoichiometry with operatorcontaining DNA (Xplac or ?80dlac) is observed.
MATERIALS AND METHODS
The purification method used is a modification of the existing procedures (1) (2) (3) (4) Both strains were grown at 32°C until the A, ... was 1. 2; then the medium oOO was quickly heated to 45°C for fifteen minutes; growth was continued at 35°C for four hours; the medium was chilled to 10*C and the cells were Repressor Isolation: Approximately 900 g of frozen cell paste were broken up and suspended in 500 ml of CSB, which resulted in spontaneous lysis upon thawing. At all times during this procedure, the temperature of repressor-containing solutions was kept between 0 and 5°C. Ten mg of DNase were added to the lysis suspension to reduce the viscosity, and the pH -was adjusted to 7. 5. Enough CSB was added to bring the volume up to 1500 ml and the cell debris was pelleted in a Beckman type 19 rotor (2 hours at 15,000 rpm). The supernatant was decanted, and solid ammonium sulfate was added slowly until the solution was 33% saturated (231 g/1 of supernatant). Throughout the ammonium sulfate fractionation, the pH was maintained between 7. 4 and 7. 6 by continuous monitoring with a pH meter and addition of 1 N KOH as required.
The precipitated protein was pelleted in a Sorval GS3 rotor (2 hours at 8, 000 rpm), and the pellet was resuspended in 250 ml of 0. 075 M KPG. Two peaks of repressor activity were usually seen (Figure 1 ), but their significance is unclear: re-chromatography on phosphocellulose of combined aliquots from both peaks yielded only a single peak. The operator binding activity and operator dissociation rate (14) were the same for repressor samples from both peak fractions. Experiments to determine the significance of these two peaks are in progress; one current working hypothesis is that of an octamer-to-tetramer equilibrium.
The stability of the operator binding activity depends upon the method of storing the repressor: when kept frozen at -70*C, the repressor is stable for a year or more. However, repressor appears to be metastable in solution, and under certain handling conditions its activity can fall rapidly, often plateauing at about 50%. For this reason, it is important to monitor the activity of repressor during the course of any experiment.
In conclusion, the method reported here has routinely yielded fully active lac repressor. It has been repeated many times in this laboratory and independently checked in another laboratory. The protein can be stored frozen indefinitely in this highly active form. The availability of fully active repressor should accelerate experiments which will lead to an understanding of its structure and function.
